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An electrochemical measuring system composed of a 
measuring apparatus (50) having an electronic circuit 
(60), a connecting device (64), a positioning and 
advancing device (56, 57) and an eliminating device (59, 
53 ) , said apparatus being adapted to receive a small 
sensor device (40) with active, successively disposable 
measuring multizones (34). 

The invention has applications in the quantitative 
analysis of glucose in the blood. 

Claim 



1. An electrochemical measuring system composed of a 
measuring apparatus adapted to receive a small sensor 
device with active sequentially disposable measuring 
multizones which make it possible to carry out using a 
single sensor introduced into the apoaruus several 
successive measurements of the same physicochemical 
characteristic or of a concentration of the same component 
present in a solution, an effluent or a fluid of natural, 
biological or biochemical origin wherein the measuring 
apparatus has: 
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a housing, 

an electronic circuit and an energy source 
situated inside said housing intended on the one hand to 
impose a variable or non-variable electric current or a 
variable or non- variable potential difference between the 
contacts receiving the sensor and, on the other hand, to 
treat the resulting electrical signal and to display the 
value representative of the characteristic measured. 

at least one opening provided in the housing 
adapted to receive a sensor of a determined length. 

a device which makes it possible to connect the 
sensor introduced in said housing electrically to the 
electronic circuit throughout the duration of a series of 
measurements. 

a device making it possible to position and move 
the sensor inside the housing. 

a device which makes it possible to remove one 
measuring zone of the sensor after each measurement and in 
that the senscr device has 

a thin insulating support in the form of a strip 
at least two current collectors of conducting 
;;;juerial arranged on said strip sufficiently close to each 
other, but electrically insulated. 

one or several insulating coverings partially 
covering the strip and the current collectors by 
delimiting at least one contact zone and by having at 
least two consecu^ve windows traversed by the current 
collectors constituting electrodes and constituting the 
active measuring zones together with the support strip. 
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TTTLE OF THE INVENTION 

EL££I£Q£liaiI£AL measuring system WITH 
MULXIZSNE SEtLSQES and the APPLICATION THEREOF 

TO THE DUANT TTATIVE ANALYSIS OF GLUCOSE 
RACK (GROUND OF THE INVENTION 

It is an object of the instant invention to provide 
an electrochemical measuring system composed of a 
measuring apparatus adapted to receive a sensor of srnaJl 
dimensions with active multizones whroh make it possible 
to carry out several successive measurements of the same 
data by means of a single sensor introduced into the 
measuring apparatus. 

pRSPRTPTION OF THE PRIOR ART 

Numerous electrochemical techniques have been 
developed to use electrodes and an appropriate electrical 
or electronic circuit to detect the physical chemical 
characteristics of a medium or to determine the 
concentrations of substances present in solutions, 
effluents or fluids of natural, biochemical or biological 
origin. These techniques generally make use of 
conductimetric, voltametric, amperometric . couJometric or 
polarographic measurements. Depending on '.he measurements 
required, these electrochemical techniques can also 
involve a reagent added to the solution or confined to the 
vicinity of one or of several electrodes. 

For example, for the quantitative analysis oi glucose 
present in blood, the reagent will comprise at least one 
enzyme specific to glucose. 

Systems for carrying out measurements of this typo in 
a laboratory have been known for a long time; they are 
generally cumbersome, difficult to transport:, costly arid 



2 



moreover require specialist skills in order to be put into 
practice as well as meticulous maintenance and cleaning 
after each measurement* 

For the last few decades, the trend has thus been to 
search for smaller systems, i.e. those that are more 
portable, inexpensive and easily usable by someone not 
possessed of special skills. 

It thus appeared useful very early on to be able to 
separate the part of the system permitting the collection 
of data, that is the device supporting the electrodes, 
from the apparatus permitting the processing and display 
of these data. Once it had been proposed to separate the 
electrodes serving to collect the data from the remainder 
of the measuring apparatus, the natural consequence was to 
physically combine the said electrodes on the same 
insulating support to maintain their spatial arrangement; 
a device of this type composed of a support having 
electrodes connectable to a measuring apparatus is 
designated under the general term "sensor" 
"electrochemical sensor" in the context of the instant 
invention. As a function of the choice of materials and 
mass production techniques adopted for its manufacture it 
was also possible to substantially reduce the unit cost of 
a sensor to the point of making it possible to replace it 
after each measurement. 

Reduction of the bulk of the measuring apparatus 
itself quite naturally resulted from the miniaturisation 
made possible by progress in electronics; the? measuring 
apparatus of the invention would advantageously have the 
dimensions of a portable case. 

With regard to the electrochemical senr.or itself, 
German patent 2 127 142 describes, for example, a device 
in which two electrodes are arranged horizontally by t:h<: 
chin- layer deposition technique on a s:nail-sizod 
insulating plate. 



US patent 4 076 596 also describes an oxygen sensor 
in which the anode and the cathode are deposited on an 
insulating substrate of plastics material by a thick-layer 
or thin- layer technique. According to one embodiment, this 
sensor also has a third electrode serving as a reference. 

A device having three electrodes is also described in 
Japanese patent 61.294351 which also has by way of reagent 
deposited on the electrodes, a mixture of oxydoreductase 
enzyme and a mediator making it possible to measure 
glucose levels using electrochemical measuring techniques. 

Other sensors having more than three electrodes have 
also been described. European patent 0 471 986 notably 
describes a sensor with four electrodes, two electrode;; 
serving to detect the presence of the sample to be 
analysed, the two others serving to effect the measurement 
itself amperometvically . 

Certain other variants have led various authors to 
designate sensors under the name of "multisensor " . This 
term "multisensor - has for example been used when several 
discrete sensors are deposited on the same insulating 
plate to carry out, simultaneously or not, a series of 
measurements, each discrete sensor having its own 
connection system to a measuring apparatus. A device of 
this type is for example described in European patent. 0 
170 375. 

Sensors corresponding to the types which have just: 
been described are generally of small size and are made of: 
materials and using techniques permitting reduction ol the 
unit cost, so that they can be discarded after being used 
a few times or after the first use when they incorporate 
an expendable reagent. When they are termed "mult isensors " 
these sensors, either have sets of electrodes fulfilling 
different functions to effect a single quantitative 
analysis of a sample (EP 0 471 936), or constitute a 
series of individually connectable discrete sensors (KP 0 
170 375) . 
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BRIKE SUMMARY OF THR INVENTION 
In contradistinction, the sensor of the invention is 
composed of a plurality of active zones, generally all 
identical, arranged on an insulating substrate in the form 
of a strip provided with at least two insulated current 
collectors of electrically conducting materials, it being 
necessary to detach said active zones one after the other 
after each use to carry out the subsequent measurement. A 
sensor of this type according to the invention differs 
from previously known "mult isensors" and can be designated 
as being a "sequentially disposable active multizone 
sensor". It makes it possible, after having introduced and 
connected a strip of determined length into a measuring 
apparatus, to carry out several successive measurements ot 
the same physical chemical characteristic or of the 
concentration of the same constituent in the san.ple 
solution deposited successively on a new measuring zone of 
the sensor, the previously used zone having been removed. 

RRIRF DESCRIPTION OF THE INVENTION 

In the sequentially disposable active multizone 
sensor of the invention, the current collectors are 
located on the same face of the strip or on the opposing 
faces, each collector having at least one portion 
constituting a means of contact with the measuring 
apparatus and at least one other portion successively 
traversing at least two active zones, delimited by windows 
provided in one or several cover strips in which the 
visible parts of the current collectors constitute the 
electrodes. The strip may moreover be provided with 
positioning and/or sectioning means after use. 

The contact zones of the current collectors of 
conducting material are located either at one extremity of. 
the strip, or along one or two edges of the strip, or 
distributed between one extremity and the edqer. of the 
strip. The number of measuring zone:;; on one given unit. of. 
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strip introduced in the measuring apparatus will depend, 
for a given measuring apparatus, on the one hand on the 
physical dimension of the active zoner and, on the other 
hand, on the distance therebetween, this distance being 
imposed, inter alia, by the ease of access to the 
measuring zone positioned outside the apparatus with a 
view to the collection of the sample, the characteristics 
of which are to be measured. 

As a function of the desired measurement frequency 
within a given time interval, the strip is configured in 
the form of a small bar or in the form of a cylinder. The 
maximum length of the strip is a function of the stability 
period of the reagents in the open air and of the 
frequency of the quantitative analyses. 

in view of the small size of the measuring apparatus 
itself, the sensor is between 0.05 and 0.5 mm thick and 
between 6 and 12 mm wide; when in the form of a small bar, 
the sensor is preferably between 10 and 20 cm long. After 
introducing the sensor into the measuring apparatus and 
connecting it to the electronic measuring device, the 
active zones are made sequentially accessible, each active 
zone being identified and positioned by appropriate 
integral means for purposes of the measurement itself. 
Other, also integrated, means will make it possible to 
remove the active zone used when the measurement is 
completed and subsequently position a new active zone. The 
sensor of the invention may be used to; «iny type of: 
electrochemical measurement, but it is particularly 
suitable for measurements effected by mcvms of an 
expendable reagent. 

The measuring apparatus is composed of a housing 
inside which is located an electronic circuit and 
mechanical devices. 

An enargy source located inside said housing makes it. 
possible to impose a variable or non-variable electric 
current between the contacts receiving a sensor, or- .» 



variable or non-variable electric voltage by means of a 
suitable electronic circuit, said circuit also being 
adapted on the one hand to measure respectively the 
voltage or the current at the terminals of the contacts 
and, on the other hand, to treat this electrical signal in 
order to display the value representative of the physical 
chemical characteristic measured. The electronic circuit 
may, moreover, have a thermometer making it possible to 
correct the effects of temperature variation on 
measurement; it may also be provided with a clock and with 
an alarm warning the user of the times at which 
measurements must be carried out. The measuring apparatus 
also has a device making it possible to electrically 
connect the sensor introduced into the housing to the 
electronic circuit throughout a whole series of 
measurements. 

The housing has an opening permitting the 
introduction of a sensor; it may also have two openings, 
one being intended for loading the sensor, the other being 
intended to make the measuring zones sequentially 
accessible. The housing also contains a driving device 
which makes it possible to move and position the sensor 
inside the housing using mechanical or electromechanical 
means. This device cooperates with the sensor for example 
by means of notches provided in the thickness of at least 
one edge of the sensor support strip or grooves in one 
face of the sensor along lines perpendicular to the- median 
axis of the sensor. Finally, the housing incorporates a 
device which makes it possible to remove the measuring 
zone used. 

By way of non-limiting example the following 
description will relate to an electrochemical measuring 
system composed of an amperometric measuring apparatus 
adapted to receive a sensor to measure the concentration 
of a component in solution when a specific oxydoreduct ion 
enzyme of said component catalyses an oxydoreduct i on 
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reaction and that a mediator facilitates the transfer of 
electrons between said enzyme and a working electrode. 
More particularly, the invention relates, by way of 
example, to a sensor of the preceding type for the 
quantitative analysis of glucose in blood in which the 
expendable reagent notably comprises glucose oxydase (GOD) 
as specific enzyme and a mediator chosen from the 
complexes of a transition metal with at least one 
bipyriuine, terpyridine or phenanthrol ine ligand 
substituted by at least one electron donor group. 
According to a similar hypothesis, the strip unit will 
preferably have as many measuring zones as quantitative 
analyses of glucose prescribed per day or per week. 

The invention also provides a sensor the reagent of 
which deposited in all the measuring zones necessarily 
derives from the same manufacturing batch, thereby making 
it possible to effect within one given unit of time a 
series of measurements having a very great relative 
accuracy or a very great absolute accuracy when the first 
measuring zone is used with a standard solution permitting 
calibration of the measuring apparatus. 

BRIEF DESCRIPTION OF THE DRAW I NHS 
The. invention will be better understood with 
reference to a measuring system having a sensor for the 
quantitative analysis by the amperometric method of: 
glucose in blood in the presence of a reagent notably 
containing glucose oxidase (GOD) and a mediator. A system 
of this kind corresponds in non limiting manner to 
different embodiments such as those shown the in appended 
drawings in which: 

Figure 1 shows a perspective view of a first 
embodiment of a sensor of the invention; 

Figure 2 shows an exploded view of Figure 1; 

Figure 3 shows a sectional view of Figure 1 along 
the lino I II -II I; 
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Figure 4 shows a perspective view of a second 
embodiment of a censor of the invention; 

Figure 5 shows a sectional view of figure 4 along 
the line V-V; 

Figure 6 shows a perspective view of a third 
embodiment of a sensor of the invention; 

Figure 7 shows an enlarged perspective view of 
the end of a sensor of Figure 6; 

Figure 8 shows a sectional view of Figure 6 along 
the line VII I -VI r I; 

Figure 9 shows a sectional view of an embodiment 
of the sensor of Figure 6 along the same line VIII-VIII; 

Figure 10 shows a perspective view of a fourth 
embodiment of a sensor of the invention; 

Figure 11 shows a sectional view of Figure 10 
along the line XI-XI; 

Figure 12 shows a partially exploded perspective 
front view of the measuring apparatus; 

Figure 13 shows a perspective, partially exploded 
rear view of the measuring apparatus; 

Figure 14 shows an enlarged perspective view of 
the sensor connecting device in the measuring apparatus. 

In all the sectional representations the proportions 
between the thicknesses of the different layers of the 
materials of the sensor and its width are not observed so 
as to show the arrangement of the different layers 
constituting said sensor more clearly. 

In all the figures the same reference numeral 
designates a similar part of the housing or c>£ the sensor, 
regardless of the embodiment. 

In figures having repetitive elements only one of 
these elements has reference numerals. 



HKTAIhKl) DESCRIPTION OF THE INVENTION) 
According to a first embodiment, represented in 
Figures 1 to 3, the sensor ir. composed of a supporting 
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strip of insulating material 1, narrow, - of the order of 
6 to 12 mm - and of small thickness, - of the order of 
0.05 to 0.5 mm The insulating material will for example 
be a pliable plastics material such as a polyethylene 
terephthalate (PET) , sold commercially, for example, under 
the trade marks Hostaphan R or Mylar R . Two current 
collectors 16, 17 are arranged along the entire length ot 
this strip, shown for purposes of simplicity in the form 
of fine strips parallel to the edges 4 and 5 of the 
support 1 and separated by a very small space 38. These 
current collectors will constitute respectively the 
working and reference electrodes respectively. They are 
made of a corrosion-resistant conducting material using 
known techniques termed thin-layer or thick-layer 
deposition or by lamination of coated films of said 
conducting materials. 

By way of example, the corrosion-resistant conducting 
materials used for the working electrode are metals such 
as gold, platinum, silver, nickel, palladium or titanium, 
as well as carbon. The most commonly used reference 
electrode is composed of silver coated with a layer of 
silver chloride. The electrodes carried by the plate are 
then covered by an insulating film 29 of a thickness equal 
to or less than that of the support strip 1; the material 
constituting the film 29 can be identical to that of the 
support strip 1, different or composite, such as a strip 
of PET covered by a layer of a thermoplastic material, for 
example of polyethylene, or of an adhesive. 

Prior to its application, the protective film 29 
which covers the entire surface of the support strip 1 is 
provided with windows 32, 34. The window 32 located near 
the extremity 3 of the strip is rectangular in shape and 
reveals the parts of the current conductor 23,24 adapted 
to be connected to the measuring apparatus, windows 3 4 , 
regularly spaced, delimit the circularly shaped, 
sequentially disposable active /. ono« where- r.he rumples to 
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be measured are deposited. The windows 34 can have any 
suitable shape, such as an elliptical or rectangular 
shape. Each zone can be divided by a narrow strip of 
material having as its width the space 38 between the 
electrodes, thus delimiting two half -moon-shaped sectors 
35,36 each revealing a portion of the electrode 20, 21. 
The reagent 26 notably containing glucose oxidase (GOD) 
and one mediator is then deposited on the portions of an 
electrode located in each half -moon-shaped zone by known 
pipetting, serigraphic or padding techniques. Notches 11 
are provided on the edges 4, 5 of the strip 1 to fix the 
sensor to the advancing device integrated in the measuring 
apparatus. 

The sensor corresponding to the variant shown in 
Figures 4 and 5 has in the same manner a support strip 1 
made of a brittle insulating material such as mica, glass 
or ceramic. The electrodes 20,21 cover all or part of the 
surface of the strip 1 and are separated from one another 
by a narrow median space 38 which makes it possible to 
keep them electrically insulated. The insulating covering 
film 29 only has windows 35,36 for each measuring zone 34, 
regularly spaced as they were in the first embodiment; 
however this covering film 29 has a width less than that 
of the support strip 1 so that the conducting tracks 14,15 
are provided close to each edge 4, 5 to make it possible 
to ensure a sliding contact with the connecting means of 
the measuring apparatus. Similarly, the uncovered zones of 
the measuring electrode carry the reagent 26, Finally, the 
support strip 1 has grooves 12 on its lower surface and 
perpendicular to the median axis of the strip which make 
it possible to position each measuring zone and which 
permit breakage after use of the active zone considered. 

Contrary to the preceding examples, in the embodiment 
shown in Figures 6 to 9, the electrodes 20,21 are arranged 
on both sides of the insulating support strip 1. A sensor 
of this type thus has an upper surface and a lover surface 
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having substantially the same configuration. The 
electrodes 20, 21 cover respectively all or part of the 
upper surface and of the lower surface of the strip 1 by 
following the contour of each measuring zone. Each face of 
the strip is covered by a laminated, bonded or serigraphed 
covering film 29,30 having a window 34 to the right of 
each measuring zone and contact windows 32 between two 
consecutive windows close to one edge of the strip and on 
both sides thereof. The reagent 26 is deposited in the 
windows of one of the faces of the strip 1 having working 
electrode, the covering film 29 then advantageously having 
a thickness greater than the covering film 30, as shown in 
Figure 8. A transverse hole 27 provided in a half -disk 
delimited by an axis perpendicular to the median axis of 
the strip and passing through the centre of each measuring 
zone permits ionic contact between the two electrodes by 
the sample to be analysed when the measuring zone is ready 
for use, as shown in Figure 7. Positioning notches 11 can 
also be provided in the thickness of the edges of the 
strip. These notches cooperate with the driving means 
provided in . the measuring apparatus in order to present 
the user with a new active zone after completion of the 
preceding measurement. 

According to a variant shown by the section of Figure 
9, the insulating support strip 1 is shaped like a small 
cup to the right of each measuring zone by stamping or by 
heat distortion; the covering films 20,21 can then be of 
equal thickness and finer. 

According to another embodiment, not shown, a sensor 
according to the invention has all the characteristics of 
the sensor previously described (Figure 6 to 9) but has 
contacts provided at one extremity 2 or 3 on both sides ot 
the support strip 1. 

According to another embodiment, shown in Figures 10 
and 11, a sensor according to the invention has more than 
two electrodes , for example one measuring electrode , one 
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counter electrode and one reference electrode 20 , 21, 22. 
The three electrodes are arranged horizontally on an 
insulating support strip and sufficiently spaced apart to 
ensure their electrical insulation. The insulating 
covering strip 29 has regularly spaced windows 34; this 
strip has a length and width less than those of the 
support strip 1 so that the extremity 3 has two uncovered 
electrode portions 20,21 and that the edge 4 has a track 
14 of the same length as the strip 29 together 
constituting three zones of contact and connecting zones 
14, 23, 24 with a suitable measuring apparatus. 

The examples of the sensors of the invention which 
have just been described are shown in Figures 1 to 11 in 
the form of a bar; if a pliable material is selected for 
the insulating support strip, it follows that these same 
configurations of sensors can be obtained in the form of a 
roll. 

Figures 12 to 14 illustrate an embodiment of the 
measuring apparatus of the invention. In partially 
exploded views from the front (Figure 12) and the back 
(Figure 13), the housing 50 is shown in the form of an 
elongated case having a length slightly greater than that 
of the sensor 40 itself; in this example the sensor shown 
is of the type described in Figures 1 to 3. The housing 50 
has a display device 52 on one front face, for example of 
liquid crystal with seven segments for displaying 
numerical values. On one of the sides of the housing a 
cursor 56 can be moved along a gliding channel 57, facing 
a positioning slug 58 having indices the spacing of which 
corresponds to the spacing of the active zones on the 
sensor. On the other side of the housing, a button 59 
extended inside the housing by a cutting blade 53 makes it 
possible, by exerting pressure, to remove a used zone of 
the sensor. In its upper part the housing 50 has a slit 54 
into which the sensor 40 is introduced so as to be 
connected to the device 64. The connecting device 64 is 
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held in place in the housing 50 by being solid with the 
cursor 56 and by being guided by a ramp 66 enabling it to 
move inside the housing; this connecting device 64 is 
moreover electrically connected to the electronic circuit 
60 by means of a flexible cord 62. Figure 14 shows a 
partially exploded enlarged view of the connecting device 
64. This device is composed of a small block having a slit 
69 making it possible to introduce and guide the sensor 
40, held in place by cooperation of the notches 11 and of 
rollers 67. The contact of the sensor 40 with the 
electronic circuit 60 is provided by means of resilient 
foils 63 fixed to the cord 62 and coming into contact with 
the zones 23, 24 of the sensor by means of a slide 
connection. Finally, the device 64 has a gliding channel 
65 that cooperates with the ramp 66 to guide the sensor in 
the housing. 

Regardless of the embodiment, the sensor of the 
invention, once introduced into the measuring apparatus, 
makes it possible to carry out several measurements with 
one single sensor before requiring replacement. The sensor 
is introduced into the apparatus along ins entire length 
with the exception of the first measuring zone located at 
the extremity 2. 

In the case of the embodiments corresponding to 
Figures 1, 4 and 10, the first measurement is carried out 
by depositing one drop of the sample (for example a drop 
of blood to measure the glucose level) on the first 
measuring zone. 

For the embodiments corresponding to Figures 6 to 9 
and to their variants, a small portion of the end of the 
sensor is first removed (Figure 7) and the extremity thus 
exrjsed is saturated with one drop of the sample to be 
analysed; the capillarity through the holes 27 ensures an 
ionic conduction route between the two electrodes. 

Once the measurement has been completed, the 
measuring apparatus makes it possible, by means of a 
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suitable device, to remove the used zone by cutting it or 
by breaking it depending on the nature of the insulating 
supporting strip 1- The embodiments shown in Figures 1 to 
9 correspond to examples where the zone used is preferably 
removed by cutting; in the embodiment shown in Figure 4, 
this removal is effected by breakage along the leader 
composed of a groove 12. It follows that these separating 
means can be transposed from one embodiment to another. 

To carry out the following measures it suffices to 
manipulate the advancing and sectioning devices to 
position a new measuring zone and to repeat the operation 
until the last zone is presented on the sensor. 
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Sfla&MS THE CLAIMS DEFINING TOE INVEOTION ARE AS FOLLOWS: 

1. An electrochemical measuring system composed of a 
measuring apparatus adapted to receive a small sensor 
device with active sequentially disposable measuring 
multizones which make it possible to carry out using a 
single sensor introduced into the apparatus several 
successive measurements of the same physicochemical 
characteristic or of a concentration of the same component 
present in a solution, an effluent or a fluid of natural, 
biological or biochemical origin wherein the measuring 
apparatus has: 

a housing, 

an electronic circuit and an energy source 
situated inside said housing intended on the one hand to 
impose a variable or non-variable electric current or a 
variable or non-variable potential difference between the 
contacts receiving the sensor and, on the other hand, to 
treat the resulting electrical signal and to display the 
value representative of the characteristic measured, 

at least one opening provided in the housing 
adapted to receive a sensor of a determined length. 

a device which makes it possible to connect the 
sensor introduced in said housing electrically to the 
electronic circuit throughout the duration of a series of 
measurements. 

a device making it possible to position and move 
the sensor inside the housing. 

a device which makes it possible to remove one 
measuring zone of the sensor after each measurement and in 
that the sensor device has 

a thin insulating support in the form of a strip 

at least two current collectors of conducting 
material arranged on said strip sufficiently close to each 
other, but electrically insulated. 



16 



one or several insulating coverings partially 
covering the strip and the current collectors by 
delimiting at least one contact zone and by having at 
least two consecutive windows traversed by the current 
collectors constituting electrodes and constituting the 
active measuring zones together with the support strip. 

2. A sensor according to Claim 1 wherein the current 
collectors are situated on the same side of the insulating 
support strip, 

3. A sensor according to Cl im 1 wherein the current 
collectors are situated on opposite sides of the 
insulating support strip* 

4. A sensor according to Claim 1 wherein the contact 
zones with a measuring apparatus are situated at the 
extremities of the current collectors. 

5. A sensor according to Claim 1 wherein the contact 
zones with a measuring apparatus are located along the 
outside edges of the current collectors. 

6. A sensor according to Claim 4 wherein the contact 
zones are situated in windows provided in the covering 
strip. 

7. A sensor according to Claim 2 wherein the current 
collectors are composed of strips obtained by thin- layer 
or thick-layer deposition of conducting materials. 

8. A sensor according to Claim 2 wherein the current 
collectors are composed of insulating films metallised 
using a conducting material and laminated on the thin 
insulating support. 

9. A sensor according to Claim 7 wheiein the 
conducting material is gold, silver, platinum, nickel, 
palladium, titanium or carbon. 

10. A sensor according to Claim 1 wherein the 
insulating support strip is composed of a flexible 
material configured in the form of a bar or a roll. 

11. A sensor according to Claim 10 wherein the 
flexible material is a polyethylene terephthalate . 
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12. A sensor according to Claim 1 wherein the 
insulating support strip is composed of a brittle 
material, 

13. A sensor according to Claim 12 wherein the 
brittle material is mica, glass or ceramic. 

14. A sensor according to Claim 1 wherein the 
insulating support strip also has positioning means 
composed of notches regularly spaced in the thickness of 
at least one edge of the strip. 

15. A sensor according to Claim 1 wherein the 
insulating support bans also has positioning means and 
sectioning means composed of grooves regularly spaced in 
the surface of the strip opposite the surface having the 
measuring zones. 

16. A sensor according to Claim 1 wherein the 
covering coatings of the insulating support strip and the 
current collectors are of unequal thickness on both sides 
of the support strip. 

17. A sensor according to Claim 16 wherein the 
windows provided in the covering strip having the greatest 
thickness cooperate with the insulating support strip to 
delimit a cavity capable of receiving a reagent. 

18. A sensor according to Claim 1 wherein the base of 
the cavities delimited by the insulating support strip and 
the windows provided in the covering strips acquire a cup 
shape by stamping or heat distortion. 

19. A sensor according to Claim 1 wherein one current 
collector is of platinum and constitutes a working 
electrode and that the other current collector is of 
silver/silver chloride and constitutes a reference 
electrode. 

20. A sensor according to Claim 19 wherein the 
working electrode is also covered by a reagent having at 
least one specific enzyme of the constituent present in 
the solution. 
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21. A sensor according to Claim 20 wherein the 
reagent (26) also has a mediator. 

22. A sensor according to Claim 21 wherein the 
mediator is chosen from amongst the complexes of a 
transition metal with at least one bipyridine, terpyridine 
or phenantroline ligand substituted by at least one group 
of electron donors. 

23. A sensor according to Claims 19 wherein the 
specific enzyme is glucose oxidase to effect the 
quantitative analysis of glucose. 

24. A sensor according to Claim 1 wherein the 
transverse, substantially rectangular section has one 
larger dimension comprising between 6 and 12 mm, and one 
smaller dimension comprising between 0.05 and 0.5 mm. 

25 . A measuring apparatus according to Claim 1 
wherein the positioning and advancing device has control 
means located on an outside part of the housing and 
continued inside the housing by a mechanism that 
cooperates with notches or grooves of the support strip of 
the sensor. 

26. A measuring apparatus according to Claim 25 
wherein a single manipulation of the control means causes 
the displacement of the sensor of an equal length to the 
extent necessary to effect the subsequent measurement. 

27. A measuring apparatus according to Claim 1 
wherein the eliminating device of a used measuring zone 
used is composed of a cutting blade cooperating with a 
device bringing the blade into contact with the sensor, 
said device being fixed to a control organ located on an 
outer part of the housing and independent of the control 
organ for advancing the support strip or fixed thereto. 

28. A measuring apparatus according to elaim 1 
wherein the electronic circuit also comprises a time base 
adapted to deliver a signal corresponding to the frequency 
required for the measurements. 
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29. A measuring apparatus according to Claim 
wherein the electronic circuit also comprises 
thermometer for temperature compensation. 

DATED this 2nd day of February 1994. 
ASULAB S.A. 
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ABSTRACT 

An electrochemical measuring system composed of a 
measuring apparatus (50) having an electronic circuit 
(60), a connecting device (64), a positioning and 
advancing device (56, 57) and an eliminating device (59, 
53), said apparatus being adapted to receive a small 
sensor device (40) with active, successively disposable 
measuring multizones (34). 

The invention has applications in Che quantitative 
analysis of glucose in the blood. 
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